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(54) METHOD TO MAINTAIN CALL CONTINUITY
(67)  Amethod in a user equipment "UE", the method
comprising:

participating in an ongoing voice or multi-media session
using packet switched, PS, bearers, the ongoing voice
or multi-media session comprising an Internet Protocol
multimedia subsystem, IMS, voice over packet switched,
VoPS, session;

performing mobility management procedures in re-
sponse to being handed over to orentering anew tracking
area, TA;

receiving acceptance of arequestto update aregistration
with a result indication of a particular type dictating that
IMS VoPS sessions are not supported; and

postponing release of the ongoing voice or multi-media
session until after the PS bearers are released normally,
abnormally or otherwise subsequently.
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Description
FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to network communications and, more particularly, to methods and
apparatus to maintain call continuity.

BACKGROUND

[0002] User equipment (UE), such as mobile devices (e.g., mobile station(s) (MSs)), facilitates communication and/or
other data services over one or more networks. The UEs communicate with radio access network(s) (RANs), including
any number of base stations. Services provided by some RANs may differ from services provided by other RANs, which
may change based on one or more locations of the UEs.

[0003] In some circumstances, a RAN may receive service requests from UEs previously serviced by one or more
other RANSs, such as other RANs separated by adjacent base stations that were supporting a user in an adjacent
geographical location. Typically, a UE is serviced by a base station having a corresponding target area (TA) or routing
area (RA), depending on a network type (e.g., a 3GPP standards based network, such as, but not limited to universal
mobile telecommunications system (UMTS), global system for mobile communications (GSM), general packet radio
service (GPRS), universal terrestrial radio access network (UTRAN), enhanced UTRAN (E-UTRAN), or GSM radio
access network (GERAN)).

BRIEF DESCRIPTION OF THE DRAWINGS
[0004]

FIG. 1 depicts example mobile communication networks that can receive one or more connection requests from
user equipment.

FIG. 2 depicts an example user equipment that can be implemented in accordance with this disclosure.

FIG. 3 depicts an example mobile continuity manager that can be implemented in accordance with this disclosure.
FIGS. 4-12 depict flowcharts of example processes for maintaining call continuity.

FIGS. 13 and 14 depict example architectures of a policy and charging control (PCC) subsystem.

FIGS. 15 and 16 depict flowcharts of example processes for updating service information during an ongoing session.

DETAILED DESCRIPTION

[0005] Although the following discloses example methods and apparatus including, among other components, software
executed on hardware, it should be noted that such methods and apparatus are merely illustrative and should not be
considered as limiting. For example, any or all of these hardware and software components could be embodied exclusively
in hardware, exclusively in software, exclusively in firmware, orin any combination of hardware, software, and/or firmware.
Accordingly, while the following describes example methods and apparatus, persons having ordinary skill in the art will
readily appreciate that the examples provided are not the only ways to implement such methods and apparatus.
[0006] An example method in a user equipment (UE) having a bearer wherein the bearer has a traffic characteristic
includes receiving a message with at least one cause code value, detecting release of the bearer having the traffic
characteristic, and performing an action based on the at least one cause code value.

[0007] The example methods and apparatus described herein can be used to prevent a UE from dropping a call in
response to a change of one or more media indicators, such as voice service indicators (VSls), indicators related to
multimedia (e.g., video, audio, both, etc.), and/or circuit switched (CS) media indicators. As used herein, VSIs may
include, but are not limited to indicators related to voice, video, audio and/or combinations thereof. Additionally, as used
herein, VSIs may include one or more flags/indicators provided by a serving general packet radio service (GPRS) support
node (SGSN) or mobility management entity (MME), such as an Internet Protocol multimedia subsystem (IMS) voice
over packet switched (VoPS) session flag/indicator described in further detail below. In some examples, VSls are not
limited to voice, but may include one or more other forms of media (e.g., video). The IMS VoPS may be provided by the
SGSN and/or MME to the UE in non-access stratum (NAS) signaling when performing an attach, a routing area update
(RAU) or when performing a tracking area update (TAU). In other examples, VSIs may include one or more UE voice
settings provided by an operator (e.g., "CS Voice only," "CS Voice preferred, IMS PS Voice as secondary," "IMS PS
Voice preferred, CS Voice as secondary," "IMS PS Voice only," etc.) in E-UTRAN and UTRAN in a manner consistent
with stage 3 specifications (e.g., a management object defined in 3GPP TS 24.216 and/or 3GPP TS 24.167, the entire
disclosure of each is incorporated by reference herein in its entirety). In still other examples, VSls may include UE usage
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settings, such as "Voice centric" or "data centric." Still further examples may adjust the VSIs based on one or more
results of an attach procedure, a registration update procedure, a combined attach procedure, or a combined registration
update procedure.

[0008] In some circumstances, VSIs change due to mobility or non-mobility factors that cause the UE to drop an on-
going session (e.g., detecting the change of IMSVoPS setting(s)). For example, a UE with an ongoing voice or multimedia
session initiated in an area that supports IMS VoPS may move and/or be handed over to an alternate/adjacent area
where the IMS VoPS indication indicates "not supported." Although the UE may be fully capable of continuing its current
IMS VoPS session while in a new area having a VSI indicative of not supporting IMS VoPS session(s), the UE drops
the call (e.g., when the call is in an ongoing voice and/or multimedia session(s), when the UE moves from a Tracking
Area (TA) to a Routing Area (RA) where the VSIs are different from the VSIs in the TA). In other words, if the UE is
participating in a realtime multimedia session (e.g., a conversational call), then that conversational session is dropped
even if, upon completing a handover from one cell to another cell, the network has maintained the necessary packet
switched (PS) bearers suitable to maintain the conversation or realtime session.

[0009] In other circumstances, VSIs may change for reasons independent of mobility (e.g., independent of the UE
moving from a TA to an RA, or vice versa). For example, while the UE is participating in an ongoing session associated
with bearer(s) suitable for voice (e.g., radio bearers, EPS bearers, etc.), the VSI value(s) may change from "IMS only"
to "CS (circuit switched) only" (or "CS Voice only"). In other examples, the VSI value(s) may change from "IMS only" to
CS Voice preferred, IMS PS Voice as secondary." In still other examples, the VSI value(s) may change from "IMS PS
Voice preferred, CS Voice as secondary" to "CS only." The above VSI value(s) are merely examples and not an ex-
haustive list of possible VSI values. However, in such cases in which the VSI value(s) change, such changes cause a
status change in the UE causing the UE to release an ongoing bearer that can otherwise continue to support a current
session. In other words, current (at the time of the filing date of the instant disclosure) 3GPP standards instruct the UE
to drop the session by releasing the current bearer(s). If the UE is in a packet switched voice call, then this will lead to
that voice call being dropped.

[0010] In still other circumstances, the UE receives a partial registration update with a reject cause of a particular type.
As used herein, a partial registration update may include, but is not limited to network procedures in E-UTRAN environ-
ments, UTRAN environments, or GERAN environments. Examples of the network procedures for E-UTRAN include a
network initiated detach procedure completion by the UE in a manner consistent with 3GPP TS 24.301(e.g., when
returning cause #11 "PLMN Not Allowed," when returning cause #12 "TA Not Allowed," when returning cause #13
"Roaming Not Allowed in this TA," when returning cause #15 "No suitable cells in Tracking Area," when returning cause
#25 "Not Authorized for this CSG," etc.), the entire disclosure of which is incorporated by reference herein in its entirety.
Examples of the network procedures for E-UTRAN may also include normal and/or periodic TAU procedures in a manner
consistent with 3GPP TS 24.301 (e.g., causes #11, #12, #13, #14, #15, #25, etc.). Network procedures for E-UTRAN
may also include combined tracking area updating successful for EPS services in a manner consistent with 3GPP TS
24.301 (e.g., when returning cause #22 "Congestion," when returning cause #18 "CS Domain Not Available," etc.).
Additionally, network procedures for E-UTRAN may also include combined tracking area procedure not accepted by the
network in a manner consistent with 3GPP TS 24.301 (e.g., when returning cause #11, #12, #13, #14, #15, #25, etc.).
Still further, network procedures for E-UTRAN may include service request procedure not accepted by the network in a
manner consistent with 3GPP TS 24.301 (e.g., when returning cause #11, #12, #13, #15, #25, etc.).

[0011] Examples of the network procedures for GERAN or UTRAN include network initiated GPRS detach procedure
completion by the MS in a manner consistent with 3GPP TS 24.008 (e.g., when returning cause #11, #12, #13, #15,
#25, etc.), the entire disclosure of which is incorporated by reference herein in its entirety. Additionally, examples of the
network procedures for GERAN or UTRAN include normal and periodic routing area updating procedure not accepted
by the network in a manner consistent with 3GPP TS 24.008 (e.g., when returning cause #11, #12, #13, #15, #25, etc.).
Still further, examples of the network procedures for GERAN or UTRAN include service request procedure not accepted
by the network in a manner consistent with 3GPP TS 24.008 (e.g., when returning cause #11, #12, #13, #15, #25, etc.).
[0012] When the UE is in an ongoing voice or multi-media session, such as in an evolved packet system (EPS)
environment, EPS mobility management (EMM) may perform one or more procedures in response to, for example, the
UE being handed over to or entering a new TA in which the EMM is aware of no registration information existing for
either the mobile or the network, and/or having registration information that is different from the TA in which the UE was
connected or located prior to being handed over to the new TA. Current 3GPP procedures (at the time of filing of the
instant disclosure) instruct the UE to release EPS bearers for one or more instances of partial registration even when
the UE has been provided bearers that are suitable for continuing the voice or multimedia session. Such procedural
action results in unnecessary session interruption and corresponding user dissatisfaction.

[0013] Instillothercircumstances, the UE receives aregistration update accept (e.g., OK, accept) with a resultindication
of a particular type (e.g. "SMS only," "CSFB not preferred," "tracking area update success for EPS services only," etc.).
Such result type indication changes the VSI. Current 3GPP procedures (at the time of filing of the instant disclosure)
considering such a change of the VSl instructs the UE to release EPS bearers for one or more instances of registration
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accept even when the UE has bearers that are suitable for providing continued service to the UE. Such procedural action
results in unnecessary session interruption and corresponding user dissatisfaction.

[0014] The methods and apparatus described herein also address circumstances in which changes in a codec occur
due to, for example, a circuit switched network. If the codec change is not propagated from a source UE to a destination
UE, voice service experience degradation may occur (e.g., due to transcoding or voice call quality degradation). In the
event of an active voice session in which a codec changes, a new/alternate codec may be determined and/or negotiated
and minimize call quality degradation if the codec is allowed to change. In general, if voice is transmitted using a bearer
and the session information supported by the bearer needs to change (e.g., due to maintaining a transcoding-free voice
service experience), new session information (e.g., where session information or service information can be derived
from Session Description Protocol (SDP) payload included in Session Initiation Protocol (SIP) requests and SIP respons-
es) needs to be authorized by network components. However, a network component authorizing service information or
session information may take into account VS| when an initial SIP INVITE request (e.g. an initial request for a (new)
dialog) to create a related request (with SDP payload) or corresponding response (with SDP payload) is received at a
SIP enabled network node. SIP requests modifying or updating an existing dialog cannot be distinguished at the network
node. Thus, a network node taking into account VSI when authorizing service information or session information may
not come to the same conclusion or disposition when requested to authorize session information for a new session or
when requested to authorize session information for an existing session. In other words, a different response, subject
to VSI, to a request for authorizing session information that provides for session information changes (e.g., codec
changes) when a current session is ongoing is desired. For an existing session, even if the VSI indicates no PS voice
services, the request for authorizing session information that provides for session information changes (e.g., codec
changes) should not be rejected. Additionally, any request for a modification of the current session should not be rejected
in view of current VSI values.

[0015] Turning to FIG. 1, an example network 100 includes an example UE 102 communicatively connected to an E-
UTRAN 104 or a UTRAN 106 via a radio interface 108A, 108B. The E-UTRAN 104 includes an example first cell 110,
an example second cell 112 and an example enhanced Node B 114. Without limitation, the E-UTRAN 104 may include
any number of cells and/or enhanced Node Bs, which control the cells to provide radio coverage over an area. The
UTRAN 106 includes an example first cell 116, an example second cell 118, an example Node B 120 and an example
radio network controller (RNC) 122. Without limitation, the UTRAN 106 may include any number of cells, Node Bs and/or
RNCs. The E-UTRAN 104 and the UTRAN 106 are communicatively connected to an example EPC network 124 and/or
other core network(s).

[0016] The EPC network 124 includes an example PDN gateway 126 to provide connectivity from the UE 102 (or any
number of UEs) via the E-UTRAN 104 and/or the UTRAN 106 to external packet data networks. In operation, the PDN
gateway 126 performs policy enforcement, packet filtering, charging support, packet screening, etc., and includes a Gx
reference point to enable a PCRF to have dynamic control over policy and charging control (PCC) system behavior at
a Policy and Charging Enforcement Function (PCEF) in a manner pursuant to 3GPP TS 23.203, the entire disclosure
of which is incorporated by reference herein in its entirety. The EPC network 124 also includes a policy and charging
rules function (PCRF) 128 and a proxy call session control function (P-CSCF) 130 as part of the PCC system. In the
illustrated example of FIG. 1, an Rx reference point resides between the P-CSCF 130 and the PCRF 128, in which the
Rx reference point may enable transport of application level session information from an application function (AF) (e.g.,
the P-CSCF 130) to PCRF 128 in a manner pursuant to 3GPP TS 23.203. Additionally, an SGi reference point is between
the PDN gateway 126 and the P-CSCF in a manner pursuant to 3GPP TS 23.401, the entire disclosure of which is
incorporated by reference herein in its entirety.

[0017] The UE 102 includes a mobile continuity manager 132 to facilitate, in part, methods and apparatus to maintain
call continuity caused by VSl values changing due to mobility factors (e.g., UE moving from a TA to an RA), non-mobility
factors (e.g., operator adjustment of voice settings, user adjustment of voice settings), circumstances involving partial
registration update(s), circumstances involving detach request(s) and/or circumstances involving successful registration
update(s). In other words, in the event that VSI values, a new TA/RA, partial registration update(s), detach request(s),
and/or the registration update accept with a result indication of a particular type dictate that a current session is not
allowed, the methods and apparatus described herein postpone the release of the session until after the bearers are
released normally, abnormally or otherwise subsequently. As described in further detail below, current specifications (at
the time of filing of the instant disclosure) dictate that ongoing session(s), including multimedia and/or conversational
session(s), must be dropped in response to VSI changes indicative of non-support for a current service, even if radio
resources are provided or maintained during a handoff and after a successful handover.

[0018] FIG. 2 is an example of the UE 102 of FIG. 1 that can be implemented in accordance with this disclosure. The
UE 102, within which the mobile continuity manager 132 operates, is preferably a two-way wireless communication
device having at least voice and data communication capabilities. UE 102 preferably has the capability to communicate
with other computer systems on a network, an intranet, and/or the Internet. Depending on the exact functionality provided,
the wireless device (e.g., the UE 102) implemented as a single unit such as a data communication device, a cellular
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telephone, a multiple-function communication device with data (e.g., electronic mail, internet access, personal information
management, etc.) and voice communication capabilities, a personal digital assistant (PDA) enabled for wireless com-
munication, or a computer incorporating an internal modem. Alternatively, the wireless device (e.g., the UE 102) may
be a multiple-module unit comprising a plurality of separate components, including but not limited to a computer or other
device connected to a wireless modem.

[0019] Where UE 102 is enabled for two-way communication, it will incorporate a communication subsystem 211,
including both a receiver 212 and a transmitter 214, as well as associated components such as one or more, preferably
embedded or internal, antenna elements 216 and 218, local oscillators (LOs) 213, and a processing module such as a
digital signal processor (DSP) 220. The particular design of the communication subsystem 211 will be dependent upon
the communication networkin which the device is intended to operate. For example, UE 102 may include a communication
subsystem 211 designed to operate within a 2G network, a 3G network, a fourth generation (4G) network, the GPRS
network, a universal mobile telecommunications system (UMTS) network, a long term evolution (LTE) network, a code
division multiple access (CDMA) network, etc.

[0020] Network access requirements will also vary depending upon the type of network 219. For example, in UMTS,
GPRS and/or LTE networks, network access is associated with a subscriber or user of the UE 102. For example, a
GPRS mobile device therefore requires a subscriber identity module (SIM) card in order to operate on a GPRS network.
In UMTS a universal subscriber identity module (USIM) or SIM module is required. However, in CDMA a removable
user identity module (RUIM) card or module is required. These will be referred to as a UIM interface herein. Without a
valid UIM interface, a mobile device (also referred-to herein as user equipment (UE) or a mobile station (MS)) may not
be fully functional. Local or non-network communication functions, as well as legally required functions (if any) such as
emergency calling, may be available, but mobile device 102 will be unable to carry out any other functions involving
communications over the network. The UIM interface 244 is normally similar to a card-slot into which a card can be
inserted and ejected like a diskette or PCMCIA card. The UIM card can have approximately 64K of memory and hold
many key configuration 251, and other information 253 such as identification, and subscriber related information.
[0021] When required network registration or activation procedures have been completed, UE 102 may send and
receive communication signals over the network 219 (e.g., the example E-UTRAN 104 and/or the example EPC network
124 of FIG. 1). Signals received by an antenna 216 through the communication network 219 are input to a receiver 212,
which may perform such common receiver functions as signal amplification, frequency down conversion, filtering, channel
selection and the like, including analog to digital (A/D) conversion. A/D conversion of a received signal allows more
complex communication functions such as demodulation and decoding to be performed in the DSP 220. In a similar
manner, signals to be transmitted are processed, including modulation and encoding for example, by DSP 220 and input
to transmitter 214 for digital to analog conversion, frequency up conversion, filtering, amplification and transmission over
the communication network 219 via the antenna 218. DSP 220 not only processes communication signals, but also
provides for receiver and transmitter control. For example, the gains applied to communication signals in receiver 212
and transmitter 214 may be adaptively controlled through automatic gain control algorithms implemented in DSP 220.
[0022] Network 219 may further communicate with multiple systems, including a server 260. For example, network
219 may communicate with both an enterprise system and a web client system to accommodate one or more clients
with one or more service levels.

[0023] UE 102 includes a microprocessor 238 which controls the overall operation of the device. Communication
functions, including atleast data communications, are performed through communication subsystem 211. Microprocessor
238 also interacts with further device subsystems such as the display 222, flash memory 224, random access memory
(RAM) 226, auxiliary input/output (1/0) subsystems 228, serial port 230, keyboard 232, speaker 234, microphone 236,
a short-range communications subsystem 240 and any other device subsystems generally designated as 242.

[0024] Some of the subsystems shown in FIG. 2 perform communication-related functions, whereas other subsystems
may provide "resident" or on-device functions. Notably, some subsystems, such as keyboard 232 and display 222, for
example, may be used for both communication-related functions, such as entering a text message for transmission over
a communication network, and device-resident functions such as a calculator or task list.

[0025] Operating system software used by the microprocessor 238 may be stored in a persistent store such as flash
memory 224, which may instead be a read-only memory (ROM) or similar storage element (not shown). The operating
system, specific device applications, or parts thereof, may be temporarily loaded into a volatile memory such as RAM
226. Received communication signals may also be stored in RAM 226. Further, a unique identifier is also preferably
stored in read-only memory.

[0026] As shown in FIG. 2, flash memory 224 can be segregated into different areas for both computer programs 258
and program data storage 250, 252, 254 and 256. These different storage types indicate that each program can allocate
a portion of flash memory 224 for their own data storage requirements. The flash memory 224 additionally includes the
mobile continuity manager 132. As described in further detail below, the mobile continuity manager 132 identifies one
or more conditions of the UE 102 associated with VSI value changes and corresponding actions to release or maintain
conversational sessions that may be ongoing. The mobile continuity manager 132 may operate in a manner consistent
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with one or more standards such as, but not limited to TS 24.008, TS 24.301, TS 24.229, the entire disclosure of which
is incorporated by reference herein in its entirety, and/or TS 29.214, the entire disclosure of which is incorporated by
reference herein in its entirety.

[0027] FIG. 3 is a block diagram of the example mobile continuity manager 132 shown in FIGS. 1 and 2. The mobile
continuity manager 132 of FIG. 3 includes an example EPS bearer monitor 302, an example EMM state monitor 304,
an example GMM state monitor 306 and an example traffic class monitor 308. The mobile continuity manager 132 also
includes an example network request monitor 310, an example NAS interface manager 312, an example GPRS attach
manager 314, and an example UE emergency bearer monitor 316. Operation of the mobile continuity manager 132 of
FIG. 3 will be explained in further detail in view of the example flow diagrams of FIGS. 4-16.

[0028] The mobile continuity manager 132 of FIG. 3 and flow diagrams of FIGS. 4-16 address one or more issues
related to dropping conversational and/or multimedia sessions despite sufficient bearer resources (e.g., radio) being
available to maintain the conversational sessions. In some examples, the UE 102 may move from a first place (e.g., a
source cell) where IMS voice over packet switched (VoPS) session is supported, or where the VSI value(s) indicate that
the VoPS session is supported to a second place (e.g., a target cell) where IMS VoPS session is not supported, or where
the VSI value(s) indicate that the VoPS service is not supported. VSI values may provide one or more indications of
support for one or more services by way of, for example, an IMS VoPS flag set to a text value, a numeric value and/or
an alphanumeric value (e.g., "YES," "NO," etc.). When the UE 102 involved in a conversational session in which one or
more PS bearers are suitable for voice services moves to the second area where the IMS VoPS indicator indicates "not
supported,” the current specifications (at the time of filing of the instant disclosure) require the current conversational or
multimedia session (or any other session) be dropped. The conversational session is dropped even if the network 100
has maintained the radio resources (e.g., upon performing a handover between cells) that can support PS bearer(s)
suitable for voice or real time services (e.g., upon performing a handover between cells). The UE 102 may have been
participating in an ongoing session (e.g., a conversational PS bearer suitable for voice) at a source cell that is associated
with VSI values indicative of support for VoIMS, VoPS, etc., when moving between two networks (e.g., E-UTRAN,
UTRAN, etc.). Upon entering a target cell, the UE 102 re-evaluates the value(s) of VSIs upon completing a TAU, combined
TAU or RAU (depending onthe network type), for example, aftera handover has occurred. However, current specifications
(at the time of filing of the instant disclosure) do not explicitly describe a scenario of transition between TAs and/or RAs
where the VSI value(s) change. Additionally, the current specifications do not specify that the UE 102 may perform a
voice domain selection while a current voice session is ongoing. Instead, the current specifications permit voice domain
selection when completing registration updates (e.g., attach, RAU, TAU, etc.).

[0029] In the event that the UE 102 no longer has an indication of supported service when moving to a target area
(e.g., an indication that IMS voice is not available), then the current specifications instruct the UE to terminate its estab-
lished connection to the network and reselect to GERAN/UTRAN. For example, when an operator deploys a service,
such as voice over IMS (VolMS), some areas may be authorized to handle that service, while other areas are restricted
from that service. Such restrictions may occur independently of the actual ability of the network to support such services
(e.g., business reasons, marketing, restriction on a user’s subscription, etc.). When the UE performs an attach, a TAU,
a combined TAU, a RAU, then an indication is returned to the UE whether VoIMS, LTE, 3G and/or any other service is
supported or can be requested. Then, the UE 102 may perform voice domain selection (e.g., voice centric, data centric,
IMS VoPS, etc.). When the UE terminates its established connection, this is accomplished by the UE either releasing
its RRC connection or the NAS indicating to the access stratum that the UE 102 needs to operate in idle mode prior to
any reselection. While the aforementioned example scenario is generally described in view of an E-UTRAN network,
similar issues remain for UTRAN network(s). Accordingly, the user experience with the UE 102 is impacted in a negative
manner because the current session is released even in circumstances where the real-time session could be continued
due to sufficientradio resources in the target cell (e.g., after the handover). The methods and apparatus described herein
address, in part, issues related to unnecessary release of UE bearers (e.g., E-UTRAN VolIP bearers) and refrain from
immediate release until the supporting resources or bearers are normally or abnormally released. As used herein, a
normal release of one or more bearers occurs when a session is terminated by one or more parties during the conversation
(e.g., hanging up the phone at the end of the call, pressing the end button of the UE, etc.). As used herein, an abnormal
release of one or more bearers occurs due to one or more error cases or loss of radio connection or coverage.

[0030] In other examples, when the methods and apparatus disclosed herein determine, at an application level, that
there is an ongoing call or a multimedia session(s), then the VSI may not be checked. In part, this may overcome one
or more problems of dropping a session in the event a VSI changes. For example, the UE may initiate a call by way of
one or more applications. Applications may include, but are not limited to, phone dialers, voice-to-phone dialers, call
over WiFi/SIP applications, etc. The application (e.g., Skype®, GoogleVoice®, etc.) may initiate a call via a man-machine-
interface (MMI), which results in one or more assigned bearers. In the event the UE determines, from an application
level, that an on-going call exists, the example methods and apparatus disclosed herein refrain from dropping the call.
[0031] In other examples, the UE 102 receives partial registration messages having particular reject causes. As used
herein, a "partial success" or "partial failure" response from a network occurs when UE registration actions are associated
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with network generated reject cause values/indicators. For example, the UE 102 may enter a TA that does not have
corresponding context information for the newly entered UE 102. Accordingly, the receiving network may respond to the
TAU or RAU of the UE 102 with a reject cause value (e.g., #12, #13, #14, #15, #18, #25, etc.). Although the network
may allow an existing session (e.g., a multi-media session) to continue (e.g., allow to continue for commercial goodwill)
by providing the mobile resources to sustain the ongoing session, the reject cause values in current specifications to
dictate that the UE 102 must release its bearers, which are otherwise sufficient to enable the current session to continue.
As described in further detail below, the methods and apparatus described herein allows the UE 102 to keep using the
provided bearers even when one or more reject cause values from the network (e.g., the EPC/core network 124, E-
UTRAN 104, UTRAN 106, etc.) is received.

[0032] FIGS. 4-12, 15 and 16 depict flow diagrams representative of example processes that may be implemented
using computer readable instructions to monitor for and respond to instances of VSI value changes, detach request
message(s), TAU message(s), service message(s) and/or bearer status information to maintain call continuity within
the network 100. The example process of FIG. 4, and the example processes of FIGS. 5-12, 15 and 16 described in
further detail below, may be performed using a processor, a controller and/or any other suitable processing device. For
example, the processes of FIGS. 4-12, 15 and 16 may be implemented using coded instructions (e.g., computer readable
instructions) stored on a tangible computer readable medium such as a flash memory, a read-only memory (ROM),
and/or a random-access memory (RAM).

[0033] Alternatively, the processes of FIGS. 4-12, 15 and 16 may be implemented using any combination(s) of appli-
cation specific integrated circuit(s) (ASIC(s)), programmable logic device(s) (PLD(s)), field programmable logic device(s)
(FPLD(s)), discrete logic, hardware, firmware, etc. Also, the processes of FIGS. 4-12, 15 and 16 may be implemented
manually or as any combination(s) of any of the foregoing techniques, for example, any combination of firmware, software,
discrete logic and/or hardware. Further, although the processes of FIGS. 4-12, 15 and 16 are described with reference
to the flow diagram of FIGS. 4-12, 15 and 16, other methods of implementing the processes of FIGS. 4-12, 15 and 16
may be employed. For example, the order of execution of the blocks may be changed, and/or some of the blocks
described may be changed, eliminated, sub-divided, or combined. Additionally, any or all of the operations of the proc-
esses of FIGS. 4-12, 15 and 16 may be performed sequentially and/or in parallel by, for example, separate processing
threads, processors, devices, discrete logic, circuits, etc.

[0034] In the illustrated example process 400 of FIG. 4, the network request monitor 310 of the mobile continuity
manager 132 determines whether the UE 102 receives a detach request message (block 402) (e.g., DETACH REQUEST
message). Detach request messages may include a detach type including and/or otherwise indicating "re-attach re-
quired," "re-attach not required," or "IMSI detach." If no detach request message is received and/or otherwise identified,
the network request monitor 310 continues to wait for receipt of the detach request message. The EMM state monitor
304 determines whether an EMM cause of interest has been received (block 414). If not, control returns to block 402.
A cause of interest may include, but is not limited to causes specified in 3GPP TS 24.301 section 5.5.2.3.2. For example,
EMM cause #11 indicates that a public land mobile network (PLMN) is not allowed, EMM cause #12 indicates that a
tracking area is not allowed, EMM cause #13 indicates that roaming is not allowed in the current tracking area, EMM
cause #15 indicates that there are no suitable cells in the tracking area, and EMM cause #25 indicates no authorization
for the current closed subscriber group. Although EMM causes #11, 12, 13, 15 and 25 are described above, the methods
and apparatus are not limited thereto. For example, additional and/or alternate EMM causes may be employed with the
example process 400 of FIG. 4.

[0035] Inthe eventan EMM cause of interest is detected (block 414), the EPS bearer monitor 302 determines whether
an EPS bearer of interest is detected (block 418). For example, a bearer of interest is detected if the UE 102 has an
EPS bearer with a Quality of Service control index (QCI) of "1." As used herein, the QCl is a scalar value used as a
reference to a specific packet forwarding behavior (e.g., a packet loss rate, a packet delay budget, etc.) to be provided
to a service data flow. The QCI may be implemented, in some examples, in the access network where the QCI references
node specific parameters that control packet forwarding treatment (e.g., scheduling weights, admission thresholds,
queue management thresholds, link layer protocol configuration, etc.), that have been pre-configured by an operator at
a specific node(s) (e.g., eNodeB). QCI characteristics may be standardized in a manner pursuant to 3GPP TS 23.203
in which a QCl value of "1" is associated with "Conversational Voice" having a GBR resource type, a priority value of 2,
a packet delay budget of 100 mSeconds and a packet error loss rate of 10-2. As used herein, QCI values of "1" through
"9" are consistent with Table 6.1.7 of 3GPP TS 23.203.

[0036] If the UE 102 detects that a bearer of interest, and/or any other bearers, exists, then the UE 102 will refrain
from releasing the session and/or any bearers, but will continue to use any bearers of interest until after normal or
abnormal bearer release of the bearer(s) of interest has occurred (block 420). If the UE 102 detects that a bearer of
interest exists, then the UE 102 maintains the session and continue using at least the bearer of interest until after
determining that a normal or abnormal bearer release of the bearer of interest has occurred (block 420).

[0037] If there is an abnormal or normal bearer release of at least the bearer of interest (block 420), then the UE 102
releases all the bearers and enters an EMM_DEREGISTERED state (block 422). On the other hand, if there are no EPS
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bearers of interest detected (e.g., anything other than a specified QCI value "x" or any number of specified QCI values)
(block 418), then the UE 102 releases all the bearers and enters the EMM_DEREGISTERED state (block 422).
[0038] FIG. 5 depicts a flow diagram representative of an example process 500 that may be implemented using
computer readable instructions in response to instances where a combined or normal or periodic TAU procedure is not
accepted by the network, in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.2.5. In the illustrated
example of FIG. 5, the example EMM state monitor 304 determines whether a TAU reject message has been received
(block 502). If not, the EMM state monitor 304 continues to monitor for a TAU reject message and, when it is detected,
the EMM state monitor 304 determines whether an EMM cause value of interest has been received by the network
(block 504). EMM cause values of interest may include, but are not limited to cause #11 indicative of PLMN not allowed,
cause #12 indicative of a tracking area not allowed, cause #13 indicative of roaming not allowed in the current tracking
area, cause #14 indicative of EPS services not allowed in the current PLMN, cause #15 indicative of no suitable cells
in the current tracking area, and/or cause #25 indicative of no authorization for the CSG. Although the aforementioned
cause numbers correspond to a cause description, the methods and apparatus described herein are not limited thereto.
For example, future revisions of 3GPP TS 24.301 section 5.5.3.2.5 may have alternate and/or additional cause numbers
associated with alternate and/or additional cause descriptions.

[0039] If no EMM cause value of interest is received (block 504), then control returns to block 502. However, if an
EMM cause value of interest is received and/or otherwise detected (block 504), the EPS bearer monitor 302 determines
if an EPS bearer of interest (and/or, more generally, any bearer(s)) is detected (block 508), for example, if the UE 102
has an EPS bearer with a Quality of Service control index (QCI) of "1," or for example, bearers of any QCI values or just
existence of any bearers. If not, then the UE 102 releases all the bearers and enters a state of EMM_DEREGISTERED
(block 510). On the other hand, if the EPS bearer monitor 302 determines that an EPS bearer of interest is detected
and/or otherwise received (block 508), then the UE 102 will refrain from releasing the session or any bearers, but continue
to use any bearers of interest until after determining that a normal or abnormal bearer release of the bearer(s) of interest
has occurred (block 512). If the UE 102 detects a bearer of interest exist, then the UE 102 maintains the session and
continues using at least the bearer of interest until after determining that a normal or abnormal bearer release of the
bearer of interest has occurred (block 512). Upon an abnormal or normal bearer release, the UE releases all the bearers
and enters the state of EMM_DEREGISTERED (block 510).

[0040] FIG. 6 depicts a flow diagram representative of an example process 600 that may be implemented using
computer readable instructions in response to instances where a combined or normal tracking area updating is successful,
in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.3.4.2. In the illustrated example of FIG. 6, the EMM
state monitor 304 determines whether a TAU accept message has been received (block 602). If not, the EMM state
monitor 304 continues to monitor for a TAU accept message and, when it is detected, the EMM state monitor 304
monitors whether the TAU accept message contains an additional update result information element with value "SMS
only" or with value "CS Fallback not preferred" and/or that the process of the TAU accept has led to a change of the
VSils (block 603). If the TAU accept message contains an additional update result information element with value "SMS
only" or with value "CS Fallback not preferred" or it is determined that VSI has changed (block 603), the EMM state
monitor 304 determines whether the UE 102 is in EMM_CONNECTED mode (block 604). If so, the EPS bearer monitor
302 determines if there exist any bearers of interest (block 606), for example, if the UE 102 has an EPS bearer with a
Quality of Service control index (QCI) of "1." If so, then the UE 102 stays in the EMM_CONNECTED mode (block 608).
If so, the UE 102 will refrain from releasing the session or any bearers, but continue using any bearers (and/or bearers
of interest) until after determining that a normal or abnormal bearer release of the bearer(s) of interest has occurred
(block 610), thereby allowing any ongoing sessions to continue. If the UE 102 detects a bearer of interest exists, then
the UE 102 maintains the session and continues using at least the bearer of interest until after determining that a normal
or abnormal bearer release of the bearer of interest has occurred (block 610).

[0041] TheEPS bearermonitor 302 determines whether atleastthe bearer ofinterestis released normally or abnormally
(block 610) and, if not, the UE 102 maintains at least the current bearers of interest and stays in EMM_CONNECTED
mode (block 608). On the other hand, when at least the bearer of interest is released normally or abnormally (block 610),
the NAS interface manager 312 locally releases established NAS signaling connections (block 612), the UE 102 enters
the EMM_IDLE state (block 614), and selects a GERAN or UTRAN radio access technology (RAT) (block 616). In the
event that the EMM state monitor 304 determines that the UE 102 is not in EMM_CONNECTED mode (block 604), or
that there are no bearers of interest (block 606), control advances to block 612.

[0042] FIG. 7 depicts a flow diagram representative of an example process 700 that may be implemented using
computer readable instructions in response to instances where a combined or periodic TAU procedure is successful for
EPS services only, in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.3.4.3. In the illustrated example
of FIG. 7, the EMM state monitor 304 determines whether the UE 102 receives a TAU accept message (block 702) (e.g.,
TRACKING AREA UPDATE ACCEPT). If not, the EMM state monitor 304 continues to monitor for a TAU accept message
and, when it is detected, the EMM state monitor 304 determines whether the network provides a cause value of interest
(block 704). If no cause value of interest is detected (block 704), the UE 102 performs pursuant to 3GPP TS 24.301
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section 5.5.3.3.4.3 (block 706), . If the cause value of interest is indicative of congestion (e.g., cause value #22 pursuant
to 3GPP TS 24.301 section 5.5.3.3.4.3) (block 705), then the mobile continuity manager 132 determines whether the
number of times a TAU timer has expired is equal to a threshold value (block 708) (e.g., a value of 5). If not equal to the
threshold value, then the UE 102 performs pursuant to 3GPP TS 24.301 section 5.5.3.3.4.3 (block 706). In some
examples, the cause value of interest is indicative of CS domain not available (e.g., cause value #18 pursuant to 3GPP
TS 24.301 section 5.5.3.3.4.3).

[0043] On the one hand, if the cause value of interest is indicative of congestion (block 705) and further the threshold
value is met (block 708), then the EMM state monitor 304 determines whether the UE 102 is in EMM_CONNECTED
mode (block 710). On the other hand, if the cause value of interest is not indicative of congestion (block 705), then the
EMM state monitor 304 determines whether the UE 102 is in EMM_CONNECTED mode (block 710). If not, the UE 102
performs pursuant to 3GPP TS 24.301 section 5.5.3.3.4.3 (block 706), otherwise the EPS bearer monitor 302 determines
if at least one bearer of interest (e.g., an EPS bearer with QCI value = "1") exist (block 712). If so, then the UE 102
maintains the session and continues using at least the bearer of interest and the UE 102 maintains a state of
EMM_CONNECTED mode (block 714) to permit any ongoing session to continue without interruption, and the UE 102
will refrain from releasing the session or any bearers until after determining that a normal or abnormal bearer release
has occurred. If the EPS bearer monitor 302 determines that bearer(s) of interests still exist or no bearer(s) of interest
have been released normally or abnormally (block 716), then the UE 102 stays in the state of EMM_CONNECTED mode
(block 714), otherwise the NAS interface manager 312 releases all the bearers and releases the NAS signaling connection
and causes the UE 102 to enter EMM_IDLE mode (block 718).

[0044] FIG. 8 depicts a flow diagram representative of an example process 800 that may be implemented using
computer readable instructions in response to instances where a combined TAU procedure is not accepted by the
network, in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.3.5. In the illustrated example of FIG. 8,
the EMM state monitor 304 determines whether the UE 102 receives a TAU reject message (block 802). If not, the EMM
state monitor 304 continues to monitor for a TAU reject message and, when it is detected, the EMM state monitor 304
determines whether the network provides an EMM cause value of interest (block 804). If the network has not provided
an EMM cause value of interest (block 804 ), the UE 102 performs generally pursuantto 3GPP TS 24.301 section 5.5.3.3.5
(block 806), otherwise the EPS bearer monitor 302 determines if a bearer of interest is detected or exists (block 808),
for example, if the UE 102 has an EPS bearer with a Quality of Service control index (QCI) of "1." If so, then the EPS
bearer monitor 302 determines whether at least the bearer of interest is maintained or is released normally or abnormally
(block 810).

[0045] If at least the bearer of interest is not released abnormally or normally (block 810), the UE 102 maintains its
current state and the UE 102 will refrain from releasing the session or any bearers until after determining that a normal
or abnormal bearer release of at least the bearer of interest has occurred. However, when at least the bearer of interest
is released normally (e.g., due to the end of a call) or abnormally (e.g., due to signal strength degradation), the UE 102
releases all the bearers and enters a state of EMM_DEREGISTERED or

EMM_REGISTERED_LIMITED_SERVICE (block 812).

[0046] FIGS. 9 and 10 generally relate to processes to address circumstances where emergency bearers may be in
use. However, the methods and apparatus described in view of FIGS. 4-8 may also apply in view of the use of bearers
having a type associated with emergency services. Current standards (at the time of filing of the instant disclosure)
require the UE in connected mode and in a CS/PS mode 1 in E-UTRAN to locally release established NAS signaling
connections after detecting in a message from the network indicative of "IMS voice not available," or the UE in connected
mode in processing messages from the network determines that the VSIs has changed. In the event such a message
is detected or such a change of VSIs is determined during a call and/or a multi-media session, then current standards
locally release the NAS signaling connection(s) and the session is dropped. Additionally, in the event that at least one
of the bearers is of type emergency, then those will also be dropped, which may result in emergency calls being dropped
unnecessarily. Accordingly, the example processes of FIGS. 9-12 maintain current emergency calls active and delay
NAS actions until the bearers (emergency or not) are released in a normal or abnormal manner.

[0047] FIG. 9 depicts a flow diagram representative of an example process 900 that may be implemented using
computer readable instructions in response to instances where a combined tracking area updating procedure is suc-
cessful, in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.3.4.2. In the illustrated example of FIG. 9,
the EMM state monitor 304 determines whether the UE 102 receives a TAU accept message (block 902). If not, the
EMM state monitor 304 continues to monitor for the TAU accept message and, when it is detected, the EMM state
monitor 304 determines whether the UE 102 is in EMM_CONNECTED mode with emergency bearers (block 904).
Additionally or alternatively, the EMM state monitor 304 may determine whether there are any bearer(s) associated to
a PDN for emergency services (block 904). If so, then the EMM_CONNECTED mode is maintained to preserve a current
call session (block 906) and the EPS bearer monitor 302 determines whether the EPS bearers are released in a normal
or abnormal manner (block 908). If the bearers are not released in a normal or abnormal manner (block 908), then the
UE 102 maintains its EMM_CONNECTED state (block 906), thereby keeping the emergency session ongoing.
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[0048] On the other hand, when or if the bearers are released normally or abnormally (block 908), the NAS interface
manager 312 causes the UE to locally release established NAS signaling and enter a state of EMM_IDLE (block 910).
Upon completion of such release, a GERAN or UTRAN radio access technology is selected pursuantto 3GPP TS 24.301
section 5.5.3.3.4.2.

[0049] FIG. 10 depicts a flow diagram representative of an example process 1000 that may be implemented using
computer readable instructions in response to instances where a combined, normal or periodic tracking area updating
procedure is successful for EPS services, in a manner generally consistent with 3GPP TS 24.301 section 5.5.3.3.4.3.
In the illustrated example of FIG. 10, the EMM state monitor 304 determines whether the UE 102 receives a TAU accept
message (block 1002). If not, the EMM state monitor 304 continues to monitor for the TAU update message and, when
it is detected, the EMM state monitor 304 determines whether the network provides an EMM cause value of interest
(block 1004). If the network provides an EMM cause value of interest (block 1004 ), the mobile continuity manager 132
determines whether the number of times a TAU timer has expired is equal to a threshold value (block 1006) (e.g., a
value of 5). If the EMM state monitor 304 determines no EMM cause value of interest (block 1004) or the number of
times the TAU timer has expired is not equal to a threshold value (block 1006), then the UE 102 performs pursuant to
3GPP TS 24.301 section 5.5.3.3.4.3.

[0050] However, in the event that the TAU timer is equal to a threshold value (block 1006), then the EMM state monitor
304 determines whether the UE 102 is in EMM_CONNECTED mode (block 1010). If not, then the UE 102 performs
pursuant to 3GPP TS 24.301 section 5.5.3.3.4.3. On the other hand, if the UE 102 is in EMM_CONNECTED mode
(block 1010), thenthe EPS bearer monitor 302 determines if the UE is associated with any emergency bearers, emergency
bearer services, or bearers for PDN connection for emergency services (block 1012). If so, then the UE 102 is maintained
inthe EMM_CONNECTED mode to preserve any existing session (block 1014). If the EPS bearer monitor 302 determines
that no bearers have been released normally or abnormally (block 1016), then the UE 102 stays in the
EMM_CONNECTED mode (block 1014). However, when the EPS bearer monitor 302 determines that one or more
bearers have been normally or abnormally released (block 1016), then the NAS interface manager 312 releases the
NAS signaling connection(s) and causes the UE 102 to enter a state of EMM_IDLE (block 1018).

[0051] FIGS. 11 and 12 generally relate to processes to address circumstances where the UE 102 is in an ongoing
voice or multi-media session using one or more GMM procedures. In the event that the network responds to a GMM
procedure with particular cause values/codes (e.g., #12, #13, #14, #15, #25, etc.) in a manner consistent with 3GPP TS
24.008, the network may allow an existing UE session to complete or continue - by maintaining the required resources
orbearers to continue that session - even ifthe network provides a negative permission response. While current standards
cause the UE 102 to disconnect in such circumstances, even when the GPRS network is capable of maintaining or has
kept necessary resource to allow maintain the session, the methods and apparatus described herein delay UE 102
disconnect actions until the radio access bearers are normally or abnormally released.

[0052] FIG. 11 depicts a flow diagram representative of an example process 1100 that may be implemented using
computer readable instructions in response to instances of network initiated GPRS detach procedures completed by a
mobile station (MS) (hereinafter referred to a UE, such as the example UE 102), in a manner generally consistent with
3GPP TS 24.008 section 4.7.4.2.2. In the illustrated example of FIG. 11, the GPRS attach manager 314 determines
whether the UE 102 receives a detach request message (block 1102). If not, the GPRS attach manager 314 continues
to monitor for the detach request message and, when it is detected and/or otherwise received, the GMM state monitor
314 determines if a cause code of interest is received by the network (block 1106). If so, then the traffic class monitor
308 determines whether the UE 102 has at least one radio access bearer (RAB) for PDP context that is indicative of a
traffic class "conversational" or "streaming" (block 1108). If not, then the UE 102 performs in a manner generally pursuant
to 3GPP TS 24.008 section 4.7.4.2.2. However, if the UE 102 has at least one radio access bearer RAB for PDP context
that is indicative of a traffic class "conversational” or "streaming," then the GMM state monitor 314 determines whether
the UE 102 is in operating mode A or B (block 1110).

[0053] If the UE 102 is in operating mode A or B (block 1110), then the UE 102 will maintain at least the RAB for PDP
contexts that are indicative of a traffic class "conversational" or "streaming" and will refrain from releasing RABs for PDP
context indicative of a traffic class "conversational" or "streaming" until after determining that a normal or abnormal
bearer release of the RABs for PDP contexts that are indicative of a traffic class "conversational" or "streaming" has
occurred. The GMM state monitor 314 then determines whether at least the RABs for PDP contexts that are indicative
of a traffic class "conversational" or "streaming" are released (block 1112). If not, then the current status of the UE 102
is maintained to preserve the ongoing session (block 1114). On the other hand, when at least the RABs for PDP contexts
that are indicative of a traffic class "conversational" or "streaming" are released (block 1112), then the UE 102 performs
pursuant to 3GPP TS 24.008 section 4.7.4.2.2 (block 1116). Additionally, for any negative (i.e., "NO") decision of blocks
1104, 1106, 1108 and/or 1110, the UE 102 performs pursuant to 3GPP TS 24.008 section 4.7.4.2.2 (block 1116).
[0054] FIG. 12 depicts a flow diagram representative of an example process 1200 that may be implemented using
computer readable instructions in response to instances where normal and periodic routing area updating procedures
are not accepted by the network, in a manner generally consistentwith 3GPP TS 24.008 section4.7.5.1.4. In the illustrated
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example of FIG. 12, the GPRS attach manager 314 determines whether the UE 102 receives a RAU reject message
(block 1202). If not, the GPRS attach manager 314 continues to monitor for the RAU reject message and, when it is
detected and/or otherwise received, the mobile continuity manager 132 causes the UE 102 to stop ongoing transmission
of data (block 1204) and determines if the UE has received a reject cause value of interest (block 1206). If so, then the
traffic class monitor 308 determines whether the UE 102 has at least one radio access bearer (RAB) for PDP context
that is indicative of a traffic class "conversational" or "streaming" (block 1208). If not, then the UE 102 performs in a
manner generally pursuant to 3GPP TS 24.008 section 4.7.5.1.4. However, if at least one of the RABs for PDP context
is indicative of a traffic class "conversational" or "streaming," then the GMM state monitor 314 determines whether the
UE 102 is in operating mode A or B (block 1210).

[0055] If the UE 102 is in operating mode A or B (block 1210), then the UE 102 will maintain at least the RABs for
PDP contexts that are indicative of a traffic class "conversational" or "streaming" and will refrain from releasing RABs
for PDP context indicative of a traffic class "conversational" or "streaming" until after determining that a normal or
abnormal bearer release has occurred. Then the GMM state monitor 314 determines whether at least the RABs for PDP
contexts that are indicative of a traffic class "conversational" or "streaming" are released (block 1212). If not, then the
current status of the UE 102 is maintained to preserve the functionality of the ongoing session (block 1214). On the other
hand, when at least the RABs for PDP contexts that are indicative of a traffic class "conversational" or "streaming" are
released (block 1212), then the UE 102 performs pursuant to 3GPP TS 24.008 section 4.7.5.1.4 (block 1216). Additionally,
for any negative (i.e., "NO") decision of blocks 1204, 1206, 1208 and/or 1210, the UE 102 performs pursuant to 3GPP
TS 24.008 section 4.7.5.1.4 (block 1216).

[0056] In some examples, the methods, apparatus and/or articles of manufacture disclosed herein teach how to
maintain a bearer(s). The IMS supports a one or more services (e.g., a voice service, multimedia, etc.), and the IMS
uses bearer(s) for transporting media, such as audio (e.g., voice, music, etc.). Additionally, the IMS may use a bearer(s)
for sending and/or receiving SIP request(s) and/or responses. If bearers for transporting media (e.g., such as voice) are
maintained, notwithstanding one of more VSls with values indicative of the network in ability to support the media, further
changes also enable procedures that allow changes to these bearers and allow changes to media using these bearers.
[0057] In other examples, a UE and/or a network component receives or sends a SIP request (e.g., involving creation
of a new SIP dialog) for a session involving services for which the user anticipates high quality (e.g., voice service since
CS voice services generally have a high quality) or receives or sends a SIP request (part of an existing SIP dialog)
indicative of a modification of a session involving such CS-like services. Note that prior to sending a SIP request (part
of an existing SIP dialog) indicative of a modification of a session, a network node may receive (and send) request for
capabilities (part of an existing SIP dialog) in order to e.g. determine the capabilities prior to requesting to modify the
session. If the session is ongoing, even if CS media indicators (e.g., one or more VSI values, indicators related to video,
multimedia, etc.) indicate that no PS voice is allowed (e.g., an IMS_VoPS indicator is set to indicate that IMS PS Voice
sessions/calls are not supported (e.g., set to "off")), then the request to modify an existing session involving CS-like
services need not be rejected based on the IMS VoPS indicator value. Additionally, the SIP request within a dialog or
SIP response within a dialog for the modification of the session should not be rejected based on the CS media indicators
(e.g., VSl values), if the session modification involves a request to modify an existing session/bearer supporting CS-like
services (e.g., "voice"). Similarly, a request for capabilities (part of an existing SIP dialog) requesting capabilities of an
existing session/bearer supporting CS-like services (e.g., "voice") should not be prevented from indicating the media
(e.g., voice) capabilities even though the media indicators (e.g., CS media indicators, VSIs, etc.) may indicate voice
(and/or other media type(s)) is not supported. The methods and apparatus disclosed herein facilitate, in part, monitoring
of contents of session description protocol (SDP) for information indicative of codecs suitable for CS-like services or
voice (and/or other media) services. Additionally, the methods and apparatus described herein facilitate, in part, moni-
toring of service information (SI) or session information requesting authorization of a modification to an existing ses-
sion/bearer supporting CS-like service (e.g., "voice"), where the authorization is subject to media indicator(s) (e.g., VSI).
Without limitation, monitoring of service information may include receiving one or more messages that include one or
more types of information to be monitored and/or CS media, which may include codecs suitable for voice.

[0058] In some examples, a UE and/or a network receives or sends a SIP request (e.g. involving creation a new SIP
dialog) querying for a session involving services for which the user anticipates high quality (e.g., voice services, in which
CS voice services typically have a relatively high quality) or receives or sends a SIP request (part of an existing SIP
dialog) indicative of querying for capabilities for a session involving such CS-like services. An example of such a SIP
request includes a SIP OPTIONS request. The SIP OPTIONS request may be sent within a dialog (e.g., an existing
dialog) or outside a dialog/standalone. A response to these queries may be subject to CS media indicator(s) (e.g., VSI)
and whether the query was received within or outside an existing dialog and whether the query pertains to a session
involving a CS-like service.

[0059] Circuit switched networks enable change of voice codec. In packet switched networks if a codec is changed,
it needs to be verified if the bearer transporting the media en/decoded by that codec is still suitable and, thus, whether
the change of codec is allowable. While circuit switched networks may cause a change of a, for example, voice codec,
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if that codec is not propagated between UEs between the CS and PS networks, then transcoding and/or voice service
quality degradation may occur. In circumstances where an ongoing session requires a new codec, the methods and
apparatus disclosed herein may be used to reduce the number of transcoding steps involved with UEs capable of using
IMS using SIP dialog/sessions and communicating with network(s) that police SIP requests for dialogs, SIP requests
within dialogs and/or SIP responses, where the policing can be e.g. based on CS media indicator(s) (e.g., VSI). Voice
calls involving UEs may include one or more voice transcoding steps in legacy GSM and/or UMTS networks. The
transcoding is performed to, in part, transport the voice call and it employs radio network compression techniques through
a core network (e.g. the standard G.711 pulse code modulated (PCM) codec over 64 kbit/sec circuit switched links). To
call fixed phone lines, transcoding a voice data stream via the G.711 PCM codec is necessary.

[0060] If both ends of a session are in the UMTS network, for example, then transcoder free operations work well.
However, when one of the two parties to the voice session is handed over to a GSM network (e.g., due to roaming), for
example, transcoding must occur unless one or more codecs can be changed and/or re-negotiated that are suitable for
voice. Existing (current as of the filing of the instant disclosure) standards do not accommodate codec negotiation or
querying for session capabilities subject to CS media indicator(s) (e.g., VSI).

[0061] FIG. 13 depicts an illustration showing a policy and charging control (PCC) network node environment 1300.
A policy and charging control (PCC) network node environment 1300 can police SIP requests and SIP responses, but
also other requests involving reservation of IP resources used by another application layer than provided by IMS (e.g.
HTTP streaming). In the illustrated example of FIG. 13, an IMS network node 1302 is communicatively connected to a
first UE 1304 and a second UE 1306. Additionally, the IMS network node 1302 is communicatively connected to a PCC
network node 1308. SIP requests and SIP responses 1310A and 1310B may occur within a dialog, outside a dialog
between UEs and IMS network node(s). Requests for authorizing session information and corresponding responses
1312 may be transmitted between IMS network node(s) 1302 and PCC network node(s) 1308. In some examples, the
requests for authorizing session information and corresponding responses are transmitted as part of an application
function (AF) session. As used herein, an AF session includes an application level session established or queried by
an application level signaling protocol offered by an AF (e.g., an element offering application(s) that use IP bearer
resource(s)) that requires a session set-up or query with explicit session description before the use of the service.
[0062] Creating an AF session may involve opening an Rx DIAMETER session with the PCRF. Responses may
include, but are not limited to responses indicative of a rejection. A rejection response received by an IMS network node
1302 that are sent by the PCC network node 1308 may cause a rejection response to be sent by the IMS network node
1302 to the UEs 1304, 1306. The rejection response sent by the PCC network node and received by the IMS network
node may, for example, be communicated as part of the Diameter protocol or as part of the Radius protocol. The rejection
response to be sent by the IMS network is typically part of the SIP protocol. Service information, including codec data
with audio information including voice capable codecs, may be transmitted as part of the AF session to the PCRF. The
PCRF may accept or reject the session information. The PCRF may determine PCC/QoS rules associated with the
service information, and the PCC/QoS rules may be associated with an IP-CAN bearer. The methods and apparatus
disclosed herein may detect whether the service information is associated with and/or otherwise pertains to an existing
IP flow. In some examples, if the Sl pertains to an existing IP flow, it is further determined whether the existing IP flow
includes CS media. In the event that the IP flow includes CS media, a response to the request may be determined in a
manner that is independent of one or more CS media indicator(s). Responses to the request may include, but are not
limited to creating, modifying or deleting PCC rule(s) related to the SI.

[0063] Insome examples, if the AF provides service information that has been fully negotiated (e.g., based on an SDP
answer), the AF may include the Service-Info-Status AVP set to FINAL-SERVICE-INFORMATION. In such cases, the
PCRF authorizes the session and provisions the corresponding PCC/QoS rules to the PCEF/BBERF. The AF may
additionally provide preliminary service information not fully negotiated yet (e.g., based on the SDP offer) at an earlier
stage. To do so, the AF includes the Service-Info-Status AVP with the value set to PRELIMINARY SERVICE INFOR-
MATION. If the AF queries for capabilities for an AF session, the AF includes the Service-Info-Status AVP set to PRE-
LIMINARY SERVICE INFORMATION. Upon receipt of such preliminary service information, the PCRF performs an early
authorization check of the service information. For GPRS and EPC, the PCRF may not provision PCC rules towards the
PCEF unsolicitedly. However, the PCRF may authorize a PCC/QoS rule request received from the PCEF/BBERF.
[0064] ForlMS-based services, the network may monitor SDP to determine if a session description is allowable, and/or
if a service can be supported, and/or determine whether the service exceeds a QoS budget. The network may also
monitor if a session description is allowed based on VSl values. In an Internet protocol connectivity access network (IP-
CAN) that supports IMS, one or more functional elements may be identified including, but not limited to proxy call session
control function (P-CSCF), serving CSCF (S-CSCF), application server (AS), service centralization and continuity (SCC)
ASs, etc. These functional elements may internetwork with a policy and charging control (PCC) subsystem. A PCRF,
such as the PCRF 128 of FIG. 1 may receive service information derived from the SDP from an application function (AF)
(e.g., logically encompassed within a P-CSCF in the IM CN Subsystem) and determine whether or not to authorize
requested service information based on, for example, VSI values.
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[0065] FIG. 14 depicts an illustration showing an overall PCC logical architecture in a non-roaming configuration.
PCRF 1402 is in communication with a Subscription Profile Repository (SPR) 1404, an AF 1406, a Bearer Binding and
Event Reporting Function (BBERF) 1408 and a gateway 1410 (including a Policy and Charging Enforcement Function
(PCEF) 1412). The PCRF 1402 receives IP CAN session modification messages and IP CAN session creation messages,
some of these messages including at least one VSI. The gateway 1410 can be a P-GW or a GGSN. The gateway 1410
is in communication with both an Online Charging System (OCS) 1416 and an Offline Charging System (OFCS) 1414.
The OCS 1416 provides a Service Data Flow Based Credit Control 1418. The gateway 1410 is further in communication
with a signaling gateway function (S-GW) 1420 and a mobility management entity (MME) 1422, and an SGSN 1424.
This communication involves exchanging messages, the messages may include at least one VSI. In the illustrated
example of FIG. 14, Gy-Gp messages may be triggered by context activation, PDP context modification and RAU.
Additionally, 8,4 and S5 messages may be triggered by attach and TAU. In the example PCC architecture of FIG. 14,
the AF 1406 provides services to one or more UEs (e.g., the AF 1406 may be an IMS server).

[0066] SIP dialogs are created, for example, with a response to an initial request (e.g., SIP INVITE request). An
example of such a response is a 2xx response, such as SIP 200 OK response. In operation, the network, such as the
EPC 124, may employ the PCRF 128, 1402 to perform media authorization for handling session modifications or to
perform media authorization for handling session creation following a SIP INVITE request. In particular, in the event that
the session description (e.g., embodied within SDP payload of a SIP message) is modified (e.g., due to session modi-
fication(s)), then the value of the VSI is not used to dictate whether requested service information (e.g., derived from
the SDP payload) is authorized. The service information also comprises codec-data, the codec-data containing codec
related information known at the AF (e.g., derived from the SDP payload). The service information can include audio
media such as, for example, codecs suitable for voice. The network may receive SIP requests, SIP responses and/or
SIP messages querying the capabilities of the network (e.g., SIP OPTIONS requests and their corresponding responses).
While the network does not reserve bearers in accordance with PCC rules and/or QoS rules associated with the service
information, the network may determine an authorization check of service information. Depending on the SIP request,
SIP response and/or SIP message, the network may involve the VSI performing the authorization of the service infor-
mation.

[0067] FIG. 15 depicts a flow diagram representative of an example process 1500 that may be implemented using
computer readable instructions in response to a query for capabilities (e.g. using SIP OPTIONS request), in a manner
generally consistent with 3GPP TS 29.214 section 4.4.1. The SIP method OPTIONS or the SIP OPTINS request allows
a User Agent (UA) to query another UA or a proxy server as to its capabilities, which may allow a client or UA to discover
information about the supported methods, content types, extensions, codecs, etc. without e.g. "ringing" the other party.
In the illustrated example of FIG. 15, the network component including an AF 130, 1406 (e.g., a P-CSCF) of FIG. 1 or
FIG. 14 determines whether capabilities are queried (e.g. a SIP OPTIONS request is received). As described above,
an AF is an element offering application(s) that use IP bearer resources, and an AF session is an application level
session established or queried by an application level signaling protocol offered by the AF that requires a session set-
up or query with explicit session description before the use of the service. If no capabilities for an AF session are queried,
the P-CSCF 130, 1406 continues to monitor for one or more SIP requests and/or SIP responses. On the other hand, in
response to receipt and/or detection of a query of capabilities, the P-CSCF 130, 1406 may open an Rx diameter session
with the PCRF 128, 1402, and the P-CSCF or AF may send a message to the PCRF. Additionally, the P-CSCF 130,
1406 includes an attribute value pair (AVP) indicating that upon receipt the PCRF performs authorization procedures
for the query for capabilities, but the PCRF does not provision the corresponding PCC/QoS rules to the PCEF/BBERF.
Additionally, the P-CSCF includes an indication (this indication may also be referred to as the "within an existing ses-
sion/dialog" indication) that the query for capabilities was received within an existing dialog or the query for capabilities
was received as a standalone request (outside an existing dialog). The AVP included may be included in the service
information status. Additionally, the indication included may be included in the service information status. The AVP
included may be setto PRELIMINARY_SERVICE_INFORMATION (block 1506). The aforementioned AVP setting allows,
in part, a query to occur without causing resources to be consumed when creating bearers.

[0068] The PCRF 128, 1402 performs an early authorization check of service information (block 1508) if the PCRF
receives an advertising application (AA) request from the PCRF 128, 1402 (block 1510). If the request contains service
information (block 1512), the PCRF 128, 1402 may process the service information according to operation policy and
taking into account VSI for service information pertaining to voice services (e.g., the IMSVoPS indicator (block 1516).
In the event that the service information provided in the AA request is rejected, the PCRF may indicate an AA-Answer
having a cause for the rejection, such as an AVP set to a value REQUESTED_SERVICE_NOT_AUTHORIZED. If the
request is rejected due to an IMSVoPS indicator, the PCRF may include the IMSVoPS AVP set to
IMSVOPS_NOT_SUPPORTED.

[0069] FIG. 16 depicts a flow diagram representative of further detail of the example process of block 1516. In the
illustrated example of FIG. 16, the PCRF 128, 1402 determines and/or otherwise detects whether the service information
pertains to an existing IP flow (block 1602) and, if so, determines whether the existing IP flow includes CS media (block
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1604). The Sl may include an AVP set as, for example, PRELIMINARY SERVICE INFORMATION or FINAL SERVICE
INFORMATION. Additionally, the SI may correspond with PCC or QoS rules and/or changes thereof. In the event that
the existing IP flow includes CS media (block 1604), such as voice, video, speech codecs suitable for voice, etc., the
example PCRF 128, 1402 determines a response to the request that is independent of a CS media indicator (block
1606), which may include, butis not limited to VSI. Responses may also include, but are not limited to, creating, modifying
or deleting PCC rules that are related to the Sl, as described above.

[0070] In the event that the Sl does not pertain to an existing IP flow (block 1602), the example PCRF 128, 1402
determines a response to the request(s) that is dependent on one or more CS indicator(s) (block 1608). In circumstances
where an existing IP flow does not include CS media (block 1604), the example UE performs in a manner pursuant to
3GPP TS 29.214 (block 1514).

[0071] If the PCRF 128, 1402 processes the service information and taking into account VSI for service information
pertaining to voice services, the PCRF may come to a different authorization depending on the indication that the query
for capabilities was received within an existing dialog or the query for capabilities was received as a standalone request
(outside an existing dialog). If the indication indicates that the service information derived from the query for capabilities
was received within an existing dialog, the service information authorization request may be authorized, independent of
a VSl value. If the indication indicates that the service information derived from the query for capabilities was received
in a stand-alone request, then the service information authorization request may be rejected due to a VSI value.
[0072] If the bearer subject to PCC/QoS rules pertaining to a voice services has already been created and the service
information derived from the query for capabilities pertains to the created bearer, the VSI may not be consulted when
performing the authorization procedures or when determining the response message contents to the AA request. On
the application layer or IMS layer, such a scenario would resemble the P-CSCF receiving a SIP OPTIONS query for
alternative voice capabilities (e.g. voice codecs) within a dialog for an existing voice stream or voice capable bearer.
[0073] Inafurther example, if the indication indicates that the service information derived from the query for capabilities
was received within an existing dialog and the PCEF/BBERF have been provisioned with corresponding PCC/QoS rules,
then the service information authorization request may be authorized, independent of a VSI value.

[0074] Inafurther example, if the indication indicates that the service information derived from the query for capabilities
was received within an existing dialog and the service information pertains to a voice service and PCC/QoS rules
pertaining to a voice services have been provisioned, then the service information authorization request may be author-
ized, independent of a VSI value.

[0075] If the PCREF rejects the service information due to VSI value(s), the PCRF may include an indicator in the AA-
Answer. The indicator may indicate the rejection reason. The indicator may be one or more VSl values. The AF/P-CSCF
receiving the indicator may, if the indicator indicates that IMS voice over PS session is not supported, send a SIP message
(e.g., a SIP request or a SIP response) indicating PS voice is not supported. In one example, indicating PS voice is not
supported considers not including, in the SDP payload of a SIP message, "m" lines set to "audio" and containing codecs
suitable for voice or set the <port> in such "m" lines to zero. In one further example, indicating PS voice is not supported
considers not excluding, in the SDP payload of a SIP message, "m" (media) lines set to "audio" and containing a PSTN
indication, as well as "c" (connection) lines containing a PSTN indication. In yet another example, indicating PS voice
is not supported includes indicating that no CS-like service is supported in the SIP message. Indicating that no CS-like
service is supported may involve including or not including particular feature tags, video codecs known to be supported
on the CS domain, etc.

[0076] The IMSVoPS indicator/flag and value may be part of the AA-Answer sent in response to receiving the AA
request or in any other message sent to the AF/P-CSCF. A corresponding IMSVoPS AVP may be of a type Enumerated
and indicates support of voice over IMS. If the AF IMSVoPS AVP is not provided in the AA-Response, and if the IP-CAN
is, for example, GPRS, then the value IMSVoPS_NOT_SUPPORTED (e.g., IMSVOPS_NOT_SUPPORTED(1)) is as-
sumed to be true. However, if the IP-CAN is not, for example, GPRS, then the value IMSVoPS_SUPPORTED (e.g.,
IMSVOPS_SUPPORTED(0)) is assumed to be true. The AF or P-CSCF or PCRF can make assumptions pertaining to
VSl values depending on the IP-CAN if a value for the particular VSI is not present in the AA-Answer.

[0077] If the request is rejected due to the IMSVoPS indicator, then the IMSVoPS AVP is set to indicate that IMS PS
voice sessions are not supported, e.g. by indicating IMSVOPS_NOT_SUPPORTED.

[0078] While requests for capabilities may occur within a dialog or stand-alone, requests for capabilities do not cause
existing Service Information to be updated with the new information received (e.g. including provisioning the
PCEF/BBERF with corresponding PCC/QoS rules) in the AA request. On the other hand, requests for updating service
information may cause existing Service Information to be updated with the new information received in the AA request.
Examples of SIP messages that may cause a request for updating service information are SIP UPDATE requests
received by the P-CSCF/AF and SIP re-INVTE requests received by the P-CSCF or any of their responses received by
the P-CSCF.

[0079] Accordingly, the PCRF may include in the AA request upon preparing a request for updating service information,
an attribute value pair (AVP) indicating that upon receipt the PCRF performs authorization procedures for the query for
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capabilities, but the PCRF does not yet provision the corresponding PCC/QoS rules to the PCEF/BBERF. Alternatively,
if the request to update service information is final, the PCRF may include in the AA request upon preparing a request
for updating service information, an attribute value pair (AVP) indicating that upon receipt the PCRF performs authorization
procedures for the query for capabilities, and the PCRF provisions the corresponding PCC/QoS rules to the PCEF/BBERF
or updates the service information, if the request is authorized. In both cases, the P-CSCF includes an indication that
the request for updating service information was received within an existing dialog. If the query or the request for updating
service information was received as a standalone request (outside an existing dialog) it may cause creation of a new
bearer (e.g. suitable for voice).

[0080] Similar procedures as for processing a request for capabilities apply in the P-CSCF, AF and PCRF when
processing a request for updating service information. However, a request for updating service information is caused
by a SIP message received within a dialog. Additionally, unlike a request for capabilities, a request for updating service
information can cause service information to be updated, if authorized. Similarly, a request for updating service information
may be authorized without consulting a VSI value, if the service information to be updated pertains to an existing voice
session or voice bearer or voice stream. On the other hand, a request to create a service information pertaining to a
new voice session/bearer/stream may be authorized by consulting a VSI value.

Table 1
P-CSCFreceives SIP requestor SIPresponse part | PCRF receives AA request corresponding to query for
of a query for capabilities capabilities
Within dialog? Consult VSI if queried service information does not pertain to

existing voice service information

Stand-alone? Consult VSI
Table 2
P-CSCF receives SIP request or SIP PCREF receives AA request corresponding to service information

response part of a service information update | update

Within dialog and not final? Consult VSI if queried service information does not pertain to existing
voice service information

Within dialog and final? Consult VSI if queried service information does not pertain to existing
voice service information and update service information is
authorized

Table 3

P-CSCF receives AA response from PCRF rejecting the AA request’s service information due to VSI

P-CSCF creates a SDP payload excluding "m" lines with voice codecs, where the "m" line further excludes a
"PSTN" indication. Is a SIP request was received, P-CSCF creates and responds with a SIP 488 (Not acceptable)
response including the created SDP payload or excluding any SDP payload

[0081] In an alternative example, as opposed to including an indication that the AA request’s service information was
rejected due to VSI in a rejection message, the PCRF includes the acceptable service information in the rejection
message. The PCRF may allow some media, in particular, the PCRF may allow media with voice codecs for a connection
using the CS domain (i.e. media with voice codecs indicating PSTN). The PCRF may not allow media with voice codecs
for a connection using the PS domain. Upon receipt of such a rejection message, the P-CSCF translates the allowable
media in to "m" lines and other lines suitable for SPD payload and inclusion in SIP messages.

[0082] In some examples, procedures at the P-CSCF 130, 1406 may include receiving a SIP request containing an
SDP offer with the media line(s) ("m" lines) set to audio and containing codecs suitable for voice. The media lines may
not modify any existing audio stream (e.g., where an existing stream can be detected by comparing the <media>, <port>,
<proto> in the media field), and the IMSVoPS information may be available. Accordingly, the P-CSCF 130, 1406 may
return a 488 response (Not Acceptable Here) containing the SDP payload. In the event that the IMSVoPS information
indicates that IMS voice over PS session is not supported, then the P-CSCF 130, 1406 may not indicate in the SDP that
the media lines set to audio and containing codecs suitable for voice using PS connections are usable. The P-CSCF
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130, 1406 may include SDP with the media lines set to audio and containing codecs suitable for voice using CS domain
or PSTN connections (i.e. related to a "c" line set to "PSTN").

[0083] Although certain methods, apparatus, and articles of manufacture have been described herein, the scope of
coverage of this disclosure is not limited thereto. To the contrary, this disclosure covers all methods, apparatus, and
articles of manufacture fairly falling within the scope of the appended claims either literally or under the doctrine of
equivalents. Additionally, the scope of coverage of the present disclosure is not limited to 3GPP systems, but may relate
to other wireless and/or non-wireless systems including, but not limited to Institute of Electrical and Electronics Engineers
systems and CDMA systems.

Examples are set out in the following list of numbered clauses.

1. A method to control a user equipment (UE) mode, comprising:
the UE initiating a tracking area updating (TAU) procedure in an EMM_CONNECTED mode;
identifying a lack of a voice service in response to the TAU procedure being successful;
identifying a remaining bearer comprising a bearer context; and
the UE staying in the EMM_CONNECTED mode until radio bearers associated with the bearer context are

released.

2. Amethod as described in clause 1, further comprising the UE locally releasing an established non-access stratum
signaling connection in response to the release of the bearer context.

3. A method as described in clause 2, further comprising entering an EMM-IDLE mode before selecting GERAN
radio access technology.

4. A method as described in clause 2, further comprising entering an EMM-IDLE mode before selecting UTRAN
radio access technology.

5. A method as described in clause 1, wherein the bearer context is an evolved packet system bearer context.

6. A method as described in clause 1, wherein the bearer context comprises a target quality of service control index
value of 1.

7. A method as described in clause 1, further comprising an existing voice call session.
8. A method as described in clause 1, further comprising an existing application level call session.

9. A method as described in clause 8, further comprising refraining from dropping a call when an existing application
level call session is ongoing.

10. A method as described in clause 1, wherein the UE receives a TRACKING AREA UPDATE ACCEPT message
and EMM cause value #22.

11. A method as described in clause 10, wherein the EMM cause value #22 is associated with congestion.
12. A method as described in clause 10, wherein a tracking area updating counter is equal to 5.

13. A method as described in clause 1, wherein the UE receives a TRACKING AREA UPDATE ACCEPT message
and EMM cause value #18.

14. Amethod as described in clause 13, wherein the EMM cause value #18 is associated with CS domain not available.
15. A method as described in clause 1, wherein the remaining bearer comprises an emergency bearer.

16. A method as described in clause 15, wherein the emergency bearer is for packet data network (PDN) connection
for emergency services.

17. A method as described in clause 1, wherein the remaining bearer is for emergency bearer services.
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18. A method as described in clause 1, wherein the remaining bearer is associated with an emergency session.
19. A method as described in clause 1, wherein the voice service is indicative of IMS voice not available.

20. A method as described in clause 1, wherein the remaining bearer is associated with a voice over packet switched
(VoPS) session.

21. A method to control session release in a user equipment (UE), comprising:
receiving a DETACH REQUEST message having a detach type that indicates re-attach not required;
identifying a received EMM cause value of interest;
identifying a remaining bearer comprising a bearer context; and
the UE stayingin EMM_CONNECTED mode until radio bearers associated with an EPS bearer are subsequently,

normally or abnormally released, and disconnecting from the network.

22. A method as described inclause 21, wherein the bearer context comprises a quality of service control index
(QCI) value of 1.

23. A method as described inclause 21, further comprising immediately disconnecting from the network when the
UE has no EPS bearer with a target quality of service control index (QCIl) value.

24. A method as described in clause 21, wherein disconnecting from the network comprises entering a deregistered
state.

25. A method as described in clause 21, wherein the received EMM cause value of interest is associated with PLMN
not allowed.

26. A method as described in clause 25, wherein disconnecting from the network further comprises entering a
deregistered state of EMM-DEREGISTERED.PLMN-SEARCH.

27. Amethod as described inclause 21, wherein the received EMM cause value of interest is associated with tracking
area not allowed.

28. A method as described in clause 27, wherein disconnecting from the network further comprises entering a
deregistered state of EMM-DEREGISTERED.LIMITED-SERVICE.

29. A method as described in clause 21, wherein the received EMM cause value of interest is associated with
roaming not allowed in this tracking area.

30. A method as described in clause 29, wherein disconnecting from the network further comprises entering a
deregistered state of EMM-DEREGISTRED.PLMN-SEARCH.

31. A method as described in clause 21, wherein the received EMM cause value of interest is associated with no
suitable cells in tracking area.

32. A method as described in clause 31, wherein disconnecting from the network further comprises entering a
deregistered state of EMM-DEREGISTERED.LIMITED-SERVICE.

33. A method as described in clause 21, wherein the received EMM cause value of interest is associated with not
authorized for this closed subscriber group.

34. A method as described in clause 33, wherein disconnecting from the network further comprises entering a
deregistered state of EMM-DEREGISTERED.LIMITED-SERVICE.

35. A method as described in clause 21, further comprising a message of TRACKING AREA UPDATE ACCEPT.

36. A method as described in clause 35, wherein the message is associated with at least one of a normal TAU
procedure, a combined TAU procedure or a periodic TAU procedure.
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37. A method as described in clause 21, wherein at least one remaining bearer is for emergency bearer services.
38. A method as described in clause 21, wherein at least one remaining bearer is for an emergency bearer.
39. A method to control session release in a mobile station (MS), comprising:
receiving a DETACH REQUEST message having a detach type that indicates re-attach not required;
identifying a received cause code of interest; and
identifying whether RABs for PDP context having a traffic class of interest exist; and

deferring release of the MS connection until the RABs for PDP context are subsequently released.

40. A method as described in clause 39, wherein the traffic class of interest comprises at least one of conversational
or streaming.

41. A method as described in clause 39, wherein the RAB is for emergency bearer services.

42. A method as described in clause 39, wherein the RAB is for an emergency bearer.

43. A method as described in clause 39, further comprising the MS operating in a mode of interest.

44. A method as described in clause 43, wherein the mode of interest comprises at least one of mode A or mode B.

45. A method as described in clause 39, wherein the detach type comprises at least one of PLMN not allowed, or
roaming not allowed in this location area.

46. A method as described in clause 45, further comprising performing a PLMN selection.

47. A method as described in clause 39, wherein the detach type comprises location area not allowed.

48. A method as described in clause 47, further comprising performing a cell selection.

49. A method as described in clause 39, wherein the detach type comprises no suitable cells in location area.

50. A method as described in clause 49, further comprising searching for a suitable cell in another location area or
a tracking area in the same PLMN.

51. A method as described in clause 39, wherein the detach type comprises not authorized for this CSG.

52. A method as described in clause 51, further comprising setting a GPRS update status to GU3 ROAMING NOT
ALLOWED.

53. A method as described inclause 52, further comprising resetting a GPRS attach attempt counter.

54. A method as described in clause 52, further comprising changing the state to GMM-DEREGISTERED.LIMITED-
SERVICE.

55. Amethod as described in clause 39, further comprising setting an update status to U3 ROAMING NOT ALLOWED
after the RABs for PDP context are subsequently released.

56. A method as described in clause 39, further comprising a message of ROUTING AREA UPDATE ACCEPT.

57. A method as described inclause 56, wherein the message is associated with at least one of a normal RAU
procedure, a combined RAU procedure or a periodic RAU procedure.

58. A method to authorize a request with service information (SI), comprising:

detecting whether the Sl pertains to an existing Internet Packet (IP) flow;
when the Sl pertains to an existing IP flow, detecting whether the existing IP flow includes CS media; and
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when the existing IP flow includes CS media, determining a response to the request independent of a CS media
indicator.

59. A method as described in clause 58, wherein the response further comprises at least one of creating, modifying
or deleting PCC rules related to the SI.

60. A method as described in clause 58, wherein the CS media comprises at least one of voice, video or speech.
61. A method as described in clause 58, wherein the CS media comprises codecs suitable for voice.

62. A method as described in clause 58, wherein the CS media indicator comprises VSI.

63. A method as described in clause 58, wherein the S| comprises CS media.

64. A method as described in clause 58, wherein the request comprises a query for capabilities.

65. Amethod as described in clause 58, wherein the Sl is derived from a session description protocol (SDP) payload
of a session initiation protocol (SIP) message.

66. A method as described in clause 58, further comprising receiving a notification of change of the CS media
indicator associated with policy and charging control (PCC) or quality of service (QoS) rules corresponding with a
second Sl.

67. A method as described in clause 66, wherein the CS media indicator comprises a VSI.

68. A method as described in clause 58, wherein the SI comprises at least one of PRELIMINARY SERVICE IN-
FORMATION or FINAL SERVICE INFORMATION.

69. A method as described in clause 58, wherein the IP flow is a voice cable IP flow associated with a voice capable
IP-CAN bearer.

70. A method as described in clause 69, further comprising accepting or rejecting the request based on operator
policy when the Sl pertains to an existing IP flow.

71. A method as described in clause 69, further comprising accepting or rejecting the request based on operator
policy and the CS media indicator when the Sl does not pertain to an existing IP flow.

72. A method in a communications network to authorize a request with service information (SI), comprising:
identifying when the Sl fails to be associated with at least one of an existing Internet Packet (IP) flow or an
existing Internet Packet (IP) flow with CS media; and
determining a response to the request that is dependent upon a CS media indicator.

73. A method as described in clause 72, wherein the request comprises a query for capabilities.

74. Amethod as described in clause 72, wherein the request comprises an indicator set to PRELIMINARY SERVICE
INFORMATION.

75. A method as described in clause 72, wherein the response comprises sending an answer to the request having
an indication that CS media is not supported.

76. A method as described in clause 75, further comprising setting an IMPVoPS AVP to
IMSVOPS_NOT_SUPPORTED.

Claims

1.

A method in a user equipment, UE, the method comprising:
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participating in an ongoing voice or multi-media session using packet switched, PS, bearers, the ongoing voice
or multi-media session comprising an Internet Protocol multimedia subsystem, IMS, voice over packet switched,
VoPS, session;

performing mobility management procedures in response to being handed over to or entering a new tracking
area, TA;

receiving acceptance of a request to update a registration with a result indication of a particular type dictating
that IMS VoPS sessions are not supported;

postponing release of the ongoing voice or multi-media session until after the PS bearers are released normally,
abnormally or otherwise subsequently.

The method of claim 1, wherein the request to update the registration comprises an attempt to update a TA.
The method of claim 2, wherein the attempt to update the TA comprises updating the TA to the new TA.

The method of claim 2, wherein the attempt to update the TA occurs when the UE moves from or is handed over
from a first TA that supports, IMS" "VoPS, sessions to the new TA which indicates that IMS VoPS is not supported.

The method of claim 1, wherein the ongoing voice or multimedia session is supported by a 3GPP standards-based
network.

The method of claim 5, where in the 3GPP standards-based network comprises an enhanced universal terrestrial
radio access technology.

A user equipment, UE, adapted to perform the method of any of claims 1 to 6.

A computer-readable medium containing instructions which, when executed, cause performance of the method of
any of claims 1 to 6.
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